thickness of the sediments entering the subduction zone. 
Modelling

96
We here determined earthquake source parameters for events along the Sunda 97 arc, in close proximity to the trench, by the inversion of long-period body 98 waves using the algorithm of Zwick et al. (1994) . The workflow followed is 99 similar to that described in detail in Tilmann et al. (2010) and Craig et al.
100
(2014a). Teleseismic P-and SH-waves were inverted over a time window For events occurring seawards of the trench, a source-side velocity struc-
106
ture was used consisting of a crustal layer 7 km thick (V P = 6.5 ms −1 , V S = 107 3.8 ms −1 , and ρ = 2800 kg m −3 ) over a mantle halfspace (V P = 8.1 m s −1 , uncertainty for events near sharp bathymetric variations of ∼1 km for the 144 deepest of our studied events, although we note that due to the increasing 145 moveout of the depth-phase bouncepoints with increasing source depth, this 146 uncertainty is itself depth-dependent.
147
Whilst the focus of this work is on deformation in the downgoing plate, it 148 is also necessary to determine source parameters for low-angle thrust-faulting 149 aftershocks associated with motion on the main subduction interface, so as to 150 correctly define the location of this interface, and to determine whether events 151 were in the downgoing plate or within the overlying accretionary wedge.
152
Hence, a large number of the low-angle thrust-faulting earthquakes shown 
160
In using the results from local seismic networks, we only show earthquakes whilst we do find a slight deepening of these earthquakes with distance from 179 the trench, we find insufficient difference between the depths and mechanisms
180
of these earthquakes to distinguish between these possible causes.
181
There are also a number of thrust-faulting mechanisms beneath and sea-
182
wards of the trench with orientations (in particular, dip angles) that are 183 inconsistent with motion on a low-angle subduction interface ( Figure 1a ).
184
Whilst these earthquakes are found in a range of locations along the trench, 
190
In contrast to the widespread thrust-faulting earthquakes, normal-faulting in the frontal section of the forearc accretionary prism.
328
In summary, the southern section of our study area shows seismicity con- is the true fault plane), and closer to the trench.
379
3 Forearc evolution and stresses in the down-
380
going plate
381
The highly unusual oceanic intraplate seismicity described above occurs in by a margin-parallel fault system) the total prism width in this region is 398 significantly wider (∼150 km) than is is to the north or south (∼100 km).
399
The relatively flat plateau top through this region typically comprises 100
400
-140 km of this total width. This leads to a prism with a distinct, sharp 401 change in gradient 50 km landwards from the trench. In contrast, the 402 section to the south is charactered by a much narrower prism ( 120 km),
403
with a gently curved slope profile (Figure 2i,j) .
404
The northern section (Figure 2b-d (e.g. Rutter, 1983) ). We will initially describe some simple two-parameter 418 models that capture the governing physics of the accretionary wedges, be-
419
fore discussing a more complex multi-parameter thermomechanically-coupled 420 model of our suggested mechanism for the evolution of the Sumatra forearc.
421
In our models, the accretionary wedge is underlain by the subduction 
where h is the surface elevation, u is the velocity vector, η is the prism 
451
The growth of the forearc wedge is a balance between the stresses on the eters. Figure 4c shows the effect of reducing the value of α by a factor of 10,
464
with the starting topography in the model given by the red line in Figure 4b .
465
The wedge undergoes gravitational collapse, the front rapidly advances, and which thermomechanical coupling has been implemented (see Figure S5 ).
535
The complexity of this model, in terms of the wide range of free parame- suggests a more rapid gravitationally-driven collapse.
552
The input of relatively warm and low-viscosity sediments into the wedge, anomaly and prism-top negative anomaly match the gravity field expected 586 for a region undergoing collapse due to gravitationally driven instability, as 587 mass is rapidly moved from the wedge top to wedge front at a rate faster 588 than the underlying plate can re-adjust.
589
northern section of our study area (Figure 3a) , the gravitational profiles for 591 this area (Figure 2b-d 
